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Description 



0001 J This invention relates to newly identified poiynucleotldes, polypeptides encoded by such polynucleotides the 

• ZZolT T 8 P °' ypeptid93 - 33 we » a3 «ie Paction of such pCynucLtides and poC^des 
More Particularly, the polypeptide of the present invention is a human 7-transmembrane receptor whteh has Teen 

o ' HDGNRlT " 3 C TT° r ePt0r ' S ° metinieS hereinafter re ' 9rred to as - G - Protein ^emoJne 
™ 7 9 ' nventl0n also relat8S t0 inhibiti "9 the action of such polypeptides 

Z Ur ^JnlZnlT f " hed ,hat manV mediCaHy s^ 03 " 1 btota ** P«*~ are mediated by proteins participat- 

• 351 3 5 T 3 s^ 

PPG orotets S^^T? the f S ! pr0te,ns ar9 re,arred t0 as Pains' participating in pathways with G-proteins o 
PPG prote ns. Some examples of these proteins include the GPC receptors, such as those for adrenergic agents and 
dopamine (Kob.lka, B.K et al„ PNAS, 84:46-50 (1987); Kobilka, B.K., et al., Science. 238:650 656 oK'un/ow 
ci a , e 1 h h t T :?B3 - 7B7 < 198B »' G -P roteins themselves, effector proteins, e.g., phospholipase C adenyi c£ 

2S^S«SS?iSS* and pro,eins ' e ' 9 " protein kinase A and pro,e ' n kinase c (Simon ' M * 

S t F ° r example '. in one ,orrn ot sl 9 nal transduction, the effect of hormone binding Is activation of an enzyme 

GTP ar^d GTpT'rt'"^ T * M ° n " V h0, ™ neS ' 3 dep9nd9nt 0n *• P re3 °™ °' *• "S." 

G orcein wl f T "T-T bindlna " A G - pr ° t9in COnneCtS ,he ho( ™ ne rece P to rs to adenylate cyclase 

G-protein was shown to exchange GTP for bound GDP when activated by hormone receptors. The GTP^arrying form 
then b.nds to an actuated adenylate cyclase. Hydrolysis of GTP to GDP, catalyzed by the G-protein itseTrTms Z 

frZ°:~ TtT ^ the G - Pr0t8in SerVM 8 dual ro ' 9 ' as a " 'ni-m-oi that SsThe s gna 
from receptor to effector, and as a clock that controls the duration of the signal 

[0004] The membrane protein gene superfamily of G-protein coupled receptors has been characterized as havina 

^T^I ^P' 33 ™ *°P S - G -P~tein coupled receptors include a wide range of biologically acth/e receptors 
such as hormone, viral, growth factor and neuroreceptors 

KL rf^^t"^ haV8 be °" characterized <* i"='"*ng these seven conserved hydrophobic 

co^h , , T" aC,dS ' connecti "9 at lea « eight divergent hydrophilic loops. The G-protein family of 

„T , 7 T* Z ? . UdeS d0pamin9 reCep,0fS WhiCh bind t0 " eur «"«P«c drugs used for treating psychotic and neu 
rological disorders. Other examples of members of this family include calcitonin, adrenergic. endothL. CAMP aZ 

LTLZi! 3 " " aCe ! ylCh0line ' serotonin ' histam 'n«. thrombin, kinin, follicle stimulating hormone, opsins, endotht 
l" ere " tlat,on 9ene-l re <=eptor and rhodopsins, odorant, cytomegalovirus receptors, etc 

[OOMQ G-protem coupled receptors can be intracellular* coupled by heterotrimeric G-proteins to various intracellular 
enzymes ,on channels and transporters (see, Johnson et al.. Endoc, Rev., 10:317-331 (1989)). Different G-protefn 

u TnTzoZZT r Pr ° tein ^ UP ' ed reCeP,0r8 haV8 b99n idemifled 38 a " important m9cha " i3m ^ ^ -9" 

^7n» o C ^ m0kin °?' a '?° refeTOd t0 38 intBrCrine c * oWn "». are a subfamily of structurally and functionally related 
cytok nes These molecules are 8-10 kd in size. In general, chemokines exhibit 20% to 75% homology at the am no 

~LT of T T:T rtZedbV f ° Ur C ° nSe,Ved CyS,6lne reSidU9S that f °™ bon^^sJd on he 

in h ATr L ! k ^ CySte ' ne reS ' dU9Sl oh8mokines have ^sified '"to two subfamilies, alpha and beta 
in the alpha subfamily, the first two cysteines are separated by one amino acid and hence are referred to as the "C-X 

"C C" s n "v th ? SUb, , ami,y: ^ CySteineS arB in a " adJaCent position and are - th ^ f °re. referred To as the 

rn„L ^ V - 8 far ' 3t ISaSt nine diffefent members 01 this famllv have "een Identified in humans 

[0008] The mtercnnecytokines exhibit a wide variety of functions. A hallmark feature is their ability to elicit chemotactic 

include st.mulat.on of h.stam.ne release, lysosomal enzyme and leukotriene release, increased adherence of target 
-17™! ° 6 ? e ' ia ' ? e " S • enhanCSd bindin9 ° f com P' am «nt proteins, induced expression of granulocyte ad 
co'ain ™**T n B a s n h dC °T ,em9 : t reCept0rS ' and ^P^ 10 ^ burst " addi « on to their invoivement in inflammation. 
^■ST 10 ° Xhibit ° thSr aCtiVitieS ' Forexam P |e . macrophage inflammatory protein 1 

I T J , PPr6SS hemat °P° ie tic stem cell proliferation, platelet factor-4 (PF-4) is a potent inhLor of en- 
for rntlan"! 9 ceTs ' nterieUkin - 8 ^ Pr ° m0teS prolifera,i °" ° f keratinocytes, and GRO is an autocrine growth Sctor 

oXJ^f ' h9diVerSe bi0 '° 9ical ac,lvi,ies ' i£ is not sur P risi "9 t ba t chemokines have been implicated in a number 
tmZZllt disease condrtions. including lymphocyte trafficking, wound healing, hematopoietic regulation and 
immunological disorders such as allergy, asthma and arthritis. 
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pJF^£E^^B~^ ===== 

Emi"" 0thSr aSP8CtS ° f PreS8m inV8nti ° n Sh0Uld 58 a PP arent * in the art from the 

or may be a different coding sequence which coding seouence, as a « Q J^^oT«yS^S^ 
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r0O29l Th„* fho to™ ° ? se q ue nce 5 and/or 3 of the coding sequence for the mature polypeptide. 

Ss-fSSaSs?— ===== 
ZZ^^^XSSSi -» - — — ■ - - - —ESS 

[0039J Thus, the present invention is directed to polynucleotide, having at least a 70% identity, preferably at least 
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90% and more preferably at least a 95% identity to a polynucleotide which encodes the polypeptide of SEQ ID NO-2 
as well as fragments thereof, which fragments have at least 30 bases and preferably at least 50 bases and to polvoeo- 
tides encoded by such polynucleotides. 

[0040] The deposit(s) referred to herein will be maintained under the terms of the Budapest Treaty on the International 
Recognrt.cn of the Deposit of Micro-organisms for purposes of Patent Procedure. These deposits are provided merely 
as convenience to those of skill in the art and are not an admission that a deposit is required under 35 U S C §112 
The sequence of the polynucleotides contained in the deposited materials, as well as the amino acid sequence of the 
polypeptides encoded thereby, are incorporated herein by reference and are controlling in the event of any conflict with 
any description of sequences herein. A license may be required to make, 6r sell the deposited materials, and no such 
0 license is hereby granted. 

[0041] The present invention further relates to a G-protein chemoklne receptor polypeptide which has the deduced 
amino acid sequence of Figure 1 (SEQ ID NO:2) or which has the amino acid sequence encoded by the deposited 
cDIMA, as well as fragments, analogs and derivatives of such polypeptide. 

SH^'TnlT" 1 ' "derivative- and 'analog- when referring to the polypeptide of Figure 1 or that encoded 
by the deposited cDNA. means a polypeptide which either retains substantially the same biological function or activity 
as such polypeptide, i.e. functions as a G-protain chemoklne receptor, or retains the ability to bind the ligand or the 
receptor even though the polypeptide doss not function as a G-proteln chemokine receptor, for example a soluble 
form of the receptor. An analog includes a proprotein which can be activated by cleavage of the proprotein portion to 
produce an active mature polypeptide. 

[0043] The polypeptide of the present invention may be a recombinant polypeptide, a natural polypeptide or a syn- 
thetic polypeptide, preferably a recombinant polypeptide, syri 
[0044] The fragment, derivative or analog of the polypeptide of Figure 1 (SEQ ID NO:2) or that encoded by the 
deposrted cDNA may be (i) one in which one or more of the amino acid residues are substituted with a conserved or 
non-conserved amino acid residue (preferably a conserved amino acid residue) and such substituted amino acid res- 
idue may or may not be one encoded by the genetic code, or (II) one in which one or more of the amino acid residues 
includes a substituent group, or (iii) one in which the mature polypeptide is fused with another compound such as a 
compound to increase the half-life of the polypeptide (for example, polyethylene glycol), or (iv) one in which the addi- 
tional ammo acids are fused to the mature polypeptide for purification of the polypeptide or (v) one in which a fragment 
of the polypeptide is soluble, i.e. not membrane bound, yet still binds ligands to the membrane bound receptor. Such 
hereirf mS ' d8riVat ' VeS a " d ana '° 98 are deemed to be within tna S00 P° of skilled in the art from the teachings 

[004S] The polypeptides and polynucleotides of the present invention are preferably provided in an Isolated form 
and preferably are purified to homogeneity. 

[0046] The polypeptides of the present invention include the polypeptide of SEQ ID NO:2 (in particular the mature 
TSn Mn? 8 '' 33 polvpeptides wnton nave at lea «t 70% similarity (preferably a 70% identity) to the polypeptide - 
of SEQ ID NO:2 and more preferably a 90% similarity (more preferably a 90% identity) to the polypeptide of SEQ ID 
NO:2 and still more preferably a 95% similarity (still more preferably a 90% identity) to the polypeptide of SEQ ID NO- 
2 and to pomons of such polypeptide with such portion of the polypeptide generally containing at least 30 amino acids 
and more preferably at least 50 amino acids. 

[0047] As known in the art "similarity- between two polypeptides is determined by comparing theamino acid sequence 
fn«>,D 0nSerVed amin ° 3Cid subsBtutes thereto of tha polypeptide to the sequence of a second polypeptide 
[004B] Fragments or portions of the polypeptides of the present invention may be employed for producing the cor- 
responding full-length polypeptide by peptide synthesis, therefore, the fragments may be employed as intermediates 
for producing the full-length polypeptides. Fragments or portions of the polynucleotides of the present invention may 
be used to synthesize full-length polynucleotides of the present invention. 

[0049] The term "gene" means the segment of DNA involved in producing a polypeptide chain; it includes regions 
preceding and following the coding region "leader and trailer" as well as intervening sequences (introns) between 
individual coding segments (exons). 

[00S0] The term "isolated" means that the material is removed from its original environment (e.g.. the natural envi- 
ronment ,f it .s naturally occurring). For example, a naturally-occurring polynucleotide or polypeptide present in a living 
animal .s not .solated, but the same polynucleotide orpolypeptide, separated from some or all of the coexisting materials 
in the natural system, is isolated. Such polynucleotides could be part of a vector and/or such polynucleotides or polypep- 
envfronment 16 °' * C ° mp ° Si,i0n ' and Sti " be isolated in that such vector or composition is not part of its natural 

nT 1 I . J*? po,ypeptides of tha P resent invention include the polypeptide of SEQ ID NO:2 (In particular the mature 
polypepnde as well as polypeptides which have at least 70% similarity (preferably at least 70% identity) to the polypep- 
2?? m ° re preferablv at least 90% similarity (morepreferably at least 90% identity) to the polypeptide 
of SEQ ID NO:2 and still more preferably at least 95% similarity (still more preferably at least 95% identity) to the 
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polypeptide of SEQ ID NO:2 and also include portions of such polypeptides with such portion of the polypeptide aen- 
erany contains at least 30 amino acids and more preferably at least 50 amino acids. Peptide gen- 

and its conserved am,no acid substitutes of one polypeptide to the sequence of a second polypeptide aC ' dSeqU9nCe 
™ rti nn a f 9 r n L° r P ? rti ° nS ° f th8 P°^ e P tides of the P™"«* invention may be employed for producing the cor- 
Z o f 9 t'T, b V P e P« da synthesis; therefore, the fragments may be employed as intermediate! 

b Z ed T 9 1 °T P0, ^ tiae3 - Fra 9™" te « portions of the polynucleotides of the present invSon may 
be used to synthesize full-length polynucleotides 0 f the present invention * 

[0054) The present invention also relates to vectors which Include polynucleotides of the present invention host cells 

To^:^ZT eored wlth vectore of ,he invan,ion and - producti - * >°^** - ^-s; 

S "?* cells ar 9 genetically engineered (transduced or transformed or transfected) with the vectors of this in- 
H of fn m ? ' T eXampl8 ' a Cl0ning Vector oran ax P ression vecto '- vector may be, for exampte In the 
mZa LnHir T ' 3 V ' ral PartlCle ' 8 Pha9e ' et °- ^ 8nginaered host cells can bo convent nutrS 

TSnrl th a ? t ^P™ 9 ,or ^ting Promoters, selecting transformants or ampiifylng the genes of the Jresen 
° tUr9 COndit '° nS ' SUCh 38 tern P erature - P H and the like, are those previously used with he ho* eel 
selected for express.cn, and will be apparent to the ordinariV skilled artisan 

[0056] The polynucleotides of the present invention may be employed for producing polypeptides by recombinant 
technrques. Thus, for examp.e. the poly nucleotide may be included in any one of a variety o^xpLTo^Ss for 
expressrng a polypeptide. Such vectors include chromosomal, nonchromosomal and synthetic eJKZS™ q 
derivatives of SV40; bacterial plasmids; phage DNA; baculovlrus; yeast plasmids; vectors derived from Tmbfnattons 
o fplasm.ds and phage DNA, viral DNA such as vaccinia, adenovirus, fowl pox virus, and pseudo^tes Howevef any 
other vector may be used as long as it is raplicable and viable in the host "owever, any 

DnI «n^ e , aPPr0Pria , te H DNA SeqUe " Ce maV bS lnS6rted in, ° th9 Vector b * a varletv of P^edures. In general, the 
TJLlZTZ T a V a PP r °P riate restrtcti °" endonuclease site(s) by procedures known in the art. Such 

procedures and others are deemed to be within the scope of those skilled in the art 

[00S8] The DNA sequence in the expression vector is operatively linked to an appropriate expression control se- 
quence s) (promoter) to direct mRNA synthesis. As representative examples of sue prom ot.n^ ™ oTrn£ 
TZt, £ " SW ° f Pr0m0ter ' the E^ ,ac or trp, the phage lambda P L promoter and other pro™ter7knovT te 
"t^T" f f " eS Pr ° ka ' y0tiC ° r aUkar "° tte «*«• or "lair viruses/The expression vJctor also contaTns a 

TeZZl Zr 7 'Z tra0Sla,i ? n initiat '° n and 3 transcri P«°" terminator. The vector may also include appropriate 

sequences for amplifying expression. 

SJZ trffr""' T eXpre f si ° n VeCt0rS Pra ' arab,y C ° ntain one or more selectab, ° ma *er genes to provide a 
phenotyprc trart for selectron of transformed host cells such as dlhydrofolate reductase or neomycin resistance for 
eukaryotic cell culture, or such as tetracycline or ampicillin resistance in E coll resrstance for 

orl^L^ "Tl COntainin9 *" ■PP™prtato DNA sequence as hereinlboTe described, as well as an appropriate 
promoter or control sequence, may be employed to transform an appropriate host to permit the host to expreis the 

[0061] As representative examples of appropriate hosts, there may be mentioned: bacterial cells such as E coli 
Sjfggtomv^s Salmonel.atvphimurium; fungal cells, such as yeast; insect cells such as Dros^ and sjodfrS 
|f9; animal ceNs such as CHO, COS or Bowes melanoma; adenovirus; plant cells, etc. TbHi^rtanlZS^ 
l^t !! med 10 b9 Wi ' hin th9 ° f those ski,,ed in the art fr <»" *e teachings herein. a PPW> 
^?L»° re F ni TT y ' "l e PreSent inV8nt,0n a ' S0 includes ™«fnbtoant constructs comprising one or more of the 
sequences as broadly desenbed above. The constructs comprise a vector, such as a plasmid or viral vector in o which 

l S Z::Z 6 r en f ti0n h has been inserted - in a or reverse orientation. Fn a preferred asS o S 

to the sequence. Large numbers of suitable vectors and promoters are known to those of skill in the art and are 
oom-ercallv -available. The following vectors are provided by of ^pto. B-cW^: polCoao S'e^q" 

Ptrc99a. PKK223-3. P KK233-3, pDR540. pRITS (Pharmacia). Eukaryotic: pWLNEO, P SV2CAT P OG44 D XT1 oSG 

Sr vec^s°Sh7ib a e n m^ e '% ed ' r0m d9Sired ge " e USin9 CAT ( chl ° ra mphenico. transferase) vectors 
or other vectors wrth selectable markers. Two appropriate vectors are PKK232-8 and PCM 7. Particular named bacterial 

HSV mvmidinL U k e n ' ^ "hV' °? ' ambda Pl a " d ^ promoterS include CMV i-melte S 

HSV thym.d.ne k.nase, early and late SV40, LTRs from retrovirus, and mouse rrr.tallothionein-1 Selection of the ao 
propnate vector and promoter is well within the level of ordinary skill in the art P 
[0064] in a further embodiment, the present invention relates to host cells containing the above-described constructs. 
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dKKppt t /Ph fl ^^ Q c* ~L ° T 010 ' P»H322 (ATCC 37017). Such commercial vectors include for examDle 

aertottonii ^i™^ * "bosome binding sites, polyadenylation site, splice donor and acceptor sites tran- 

-o LHh 7 . , qUenCeS ' and 5 ' f,ankinS n °"^n S cribed sequences. DNA sequences derived frorr S SvE> 
fiS The G S T T ^ be f ° Pr ° Vide ,h9 "-"transcribed genetic etll ^ 
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EL?h P ° lypapt,d !, 8 of the P resent inventi0 " -"ay be a naturally purified product, or a product of chemical svn 

orodSn " nSe ! tand mammalian Ce " 8 in CUftUre >- Dependin ° U P°" th e host •mpkU^TE^Zi™ 

> Po^mil, n^K e ' ?• P °* peptides of ,h * P resent ^tion may be glycosylated or may be nonTcosXed 
rnr,™ P ^ * ™ 9nt,0n ™ V alS0 include an init,al methionine amino acid residue glycosylated. 
LS a ,c^rH P0 ^ UC ' 8O ! iC,eS polype P ,ides °' ,he P r «ent invention may be employed as research reagents and 
matenals for discovery of treatments and diagnostics to human disease reagents and 
™L 7 n 81 ? e G ^l 0Xem che mokine receptors of the present invention may be employed in a process for screenina for 

> EST aCm,at ° (a9 ° niS,S) " **** aCtiVati ° n < anta °W" ^ fecUr J^ JZ^SZ 

M?„ Z , , 8 SUrfaCe ,here ° f - Such cells ,nclude ce " 8 fram mammals, yeast, drosophila or E 
,h!lh„ P k P0lynuclaotide encodin 9 '"a receptor of the present invention is employed to transit ce^te fo 

to oDserve binding, stimulation or inhibition of a functional response 

Tr?°l h 0 " 8 t UCh screenin 9 P^edure Involves the use of melanophores which are transfected to express the G- 
ZS£ ^ PreSem inVemi ° n - SUCh 3 SCree "^ -""I- i* bribed in PCxX^afo 

She VLp^ooZ^SZT^ may , be K emP '° yed '° r for a ^PO""- inhibits activation of 

bott ZT~£Z llan* h P °" by contactino - th8 melanopnore cells which encode the receptor with 

both the receptor ligand and a compound to be screened. Inhibition of the signal generated by the llgand Indicates Zt 

raoflT T " 3 P ° tentla ' anta9 ° niSt f ° r the receplor ' inhibte ^ion »f ^e receptor 9 
ceJfihwmD^sToL J mP '°H ad deterrnlnin °- a com P° und whfch ^es the receptor by contacting such 
rSpTor COmP ° UndS t0 be SCreenSd a " d d °termining whether such compound generates a signal, i.e., activates the 

examL ^fEr^n^"" Me "** ° f Ce,,S Which ex P ress me chemokine receptor (for 

f^ar^^^ 

ssr r r: r ich d express9s tha :=xss 

2T ^i^^"- 0 ' PH chan9es ' may be measur8d 10 — the p ~ « 

[0084] Another such screening technique involves introducing RNA encoding the G-protein chemokine receotor into 

,tar^H OOCy,eS t0 TT» eXPfaSS ,he r9Ceptor - ne rece P tor oocyes may then be contactTd Sh ZS 
ligand and a compound to be screened, followed by detection of inhibition or activation of a calcium sTqna in mTca^e 
of screenmg for compounds which are thought to inhibit activation of the receptor 

[00851 Another screening technique Involves expressing the G- P rotein chemokine receptor in which the receotor is 
smooth^ 

smooth muscle cells, embryonic kidney cells, etc. "me screening may be accomplished as hereinabove disc ribe^bv 

t^SSS^- m T ar or inhibi,ion of activation of ,he receptor ,rom the p^-*^22S2 y 

SSUlt inJII ' ° d ' nVOl r eS SCreen " ,g for compounds which inhibit activation of the receptor polypeptide of the 

Z3J£^"2Z^ H ete T ni 7 in ^ iHOn bindin9 ° f ,a " eled M9and to oells which have rSpto on 
, ° d ' nVOlVOS ^"^"g a eukaryotic cell with DNA encoding the G-protein chemokine 

of a labeled form of a known ligand. The ligand.can be labeled, e.g.. by radioactivity The amount of labeled Nn^n 
r—^lT'lZ h m8a t Ur8d ' by meaSUri " 9 - d <oact4 o/the «eS.^SrSiSS to the V 

S^SSrtSSS.^ a of lab8l8d li9and which binds 10 the recep,ors - th * blndin9 * labeled *«* * 

[0087] An antibody may antagonize a G-protein chemokine receptor of the present invention or in some cases an 

I H*Z P Z1Z r t0 th8 G - Pr0t6in Chem ° kine r8Cept0r 0Ut does not elicit a ^ond messenger response such 
hat the activ ty of the G-prote.n chemokine receptors is prevented. Antibodies include anti-idlotyp te .nZS^wS 
recognize un,que determinants generally associated with the antigen-binding site of an amboTpo^SZooZ 
compounds also include proteins which are closely related to the ligand of the G-protein eh«Sd™ ^ receotorl Te a 
noTCse 9and: Whi ° h h3V8 '° St bi ° l09iCal ,UnCti ° n and Whe " "3 10 the G -P^n ZZZZSgZ^ 

n G r»!« 81 ^ ant ! sens , e constnj ct prepared through the use of antisense technology, may be used to control aene ex- 
press^ through tnple-helix formation or antisense DNA or RNA, both of which methods are based on binding of a 
polynucleot.de to DNA or RNA. For example, the 5' coding portion of the polynucleotide sequence whfch encodes or 
the mature polypeptides of the present invention, is used «o design an antisense RNA oHgonucleoSe of fram abou 
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15 



20 



25 



30 



35 



1 0 to 40 base pairs , n length. A DNA oligonucleotide is designed to be complementary to a region of the gene involved 
.n transcnpfon tnp.e helix -see Lee et al., Nucl. Acids Res., 6:3073 (1979); Cooney et al. Science 24^4^6 (1988) 
and Dervan et aL Science, 251: 1360 (1991),, thereby preventing transcription and tne production o G prote!n chem 
okine receptor. The antisense RNA oligonucleotide hybridizes to the mRNA in vivoanl blocks transTaSon o < mRNA 
molecules into G-protein coupted receptor (antisense - Okano, J. Neurochem.. 56:560 (1991); Ollgodeo^nuc (JoMm 
as Antisense Inhibitors of Gene Expression. CRC Press. Boca Raton. FL (1988)). The ongonucteotld^ deSed 

o^rrr™r ssu "" 

tELti TT m0, , ec " ich binds t0 the G -P rotei " chemokine receptor, making it inaccessible to ligands such 
nhiUT, , ISpreVen,ed ' f ° r e*am pl e small peptides or peptide-like molecules, may also be used* 

inhibit activation of the receptor polypeptide of the present invention 

A f °* f ° rm °L th8 G " Pr ° tein chemokine reoe P tor ' •* a figment of the receptors, may be used to inhibit 

frorn^i "'T 9 ^ T ^ * * P0,VPep,id8 °' *° presant invantl ° n and Panting the ligand 

from interacting with membrane bound G-protein chemokine receptors 

[0091] The compounds which bind to and activate the G-protein chemokine receptors of the present invention mav 
infe^T L° "T.'r^' W ° Und heal,n9 ' C ° a9U,atl0n - ^o^L, to treat^li^rrs chZc 
Sr ac'vij ^ m aU,0 " immun9 diseases . P^itic infections, psoriasis, and to simulate growth 

[0092] The compounds which bind to and inhibit the G-protein chemokine receptors of the present invention mav be 

mediated allergic reactions, prostaglandin-independent fever, bone marrow failure, silicosis, sarcoidosis rheumatoki 
arthntis. shock and hyper-eosinophilic syndrome. meumatoia 
[0093] The compounds may be employed in combination with a suitable pharmaceutical carrier Such compositions 
cornpnse a therapeutically effective amount of the compound and a pharmaceutical* acceptable caSrTexcSt 

therlfTJT H S V T ' imitedt0 SaHne ' bUfferSd Sa " ne ' deXtr0S0 ' water ' S^ 01 - elha "°'. combinations 
thereof. The formulation should suit the mode of administration. 

™p olth inVe " T f S ° 3 P ham,acautical P a <* kit comprising one or more containers filled with one 
JeTJotit n ZlT k -Pharmaceutical compositions of the Invention. Associated with such container(s) can 
oTbtaST^H T P TH V 3 90vernmen,al re 9" la «"g manufacture, use orsale of pharmaceutics 

traSTaddmon T "fH* * *' ^ <* °r -ale for human adminis- 

compounds ^pounds °' the present invention may be employed in conjunction with other therapeutic 

[0095] The pharmaceutical compositions may be administered in a convenient manner such as by the topical In- 
TzZ^Z T" e T 3 '' ,ntramuSCUlar ' ^cutaneous, '"^nasal or Intradermal (appHcabte? outS Z 
pharmaceutical composrt.ons are administered in an amount which Is effective for treating and/or prophylaxis of the 
P * '" I 9 :r*- th9 P ha ™ acautical compos^ons wifl be administered in an Lount o?at leasTaoouU 0 
SttrZt™ " m ° St theV Wl " bS administered in a " a™""' not in excess of about 8 mg/Kg body 

Tcoint 1 routi a Z °,H d0Sa9S iS fr0m ab ° Ut 10 ^ t0 aD0Ut 1 bo <* wei 9 ht dai V. *Hng in* 

account the routes of administration, symptoms, etc. (CONFIRM DOSAGES) 

SUfhL J?' G " Pr0tei " Chemokine rece P tor P°'yPep«des and antagonists or agonists which are polypeptides may 

S^^en'e" Sj"" ^ PreS8m ' nVent ' 0n SXPreSSi ° n " P ° lyPePtideS " ^ 
[0097] Thus, for example, cells from a patient may be engineered with a polynucleotide (DNA or RNA) encodina a 
2 Z T ^ the an 9 ineered being provided to a patiem to be treated withXoKdTsuch . - 

methods are well-known ,n the art. For example, cells may be engineered by procedures known in the art by use of a 
retroviral part,cle containing RNA encoding a polypeptide of the present invention. * 
known JlTanVT ™ V b \ en9inesr&1 •*» ,or expression of a polypeptide in vivo by, for example, procedures 
oolvoentid^of 1 „ r kn0 T ^ 3 Pr ° dUCer Ce " f0r ° roducin 9 a retr ° viral P articla staining RNA encoding the 
th^^l Present invention may be administered to a patient for engineering cells in vivo and expression of 

metho^ho 1 Z V "°- T T ° ther meth ° dS f ° r administeri "9 a polypeptide of the present invention by such 
™« h , f ^ th0SS Ski ' led the 3rt ,r0m the teacnln 9 s °' the P resent inven tion. For example the 
to enainrr^ 6 ' Sn9 : neerina ce,ls ™V ba °ther than a retrovirus, for example, an adenovirus which may be used 
to engineer cells in vivo after combination with a suitable delivery vehicle 

are^r i^TT, P,aSmid VeCt ° rS "ereinabove mentioned may be derived include, but 

are not Imited to. Moloney Munne Leukemia Virus, spleen necrosis virus, retroviruses such as Rous Sarcoma Virus 

vlZlltTT ^ aV ' a " leukosis virus ' 9 ibb °" a Pe leukemia virus, human immunodeficiency virus, adenov Z' 

SSri r 1 ',^' a0d ,Um ° r VifUS - ° ne amb ° di ment. the retroviral pTasmid vector is de 

rived from Moloney Murine Leukemia Virus. 
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ss ^^^r^z^^JiT" promotera ^ may be emp,oyad inciud °- but « « 

et al., Bioechnigue Voir'No 9980 990 ° 989, o ITT" ( CMV > Promoter described in Miller. 

E 2, JIKS 3,80 T" 3 u em0d '° r d " tom *** » h « h " a ligand not known to be capable of 
whicn expresses Tg o^Z T T eptorcan bind t0 such ^eptor whteh comprises contacting a mammalian eel 

» roTosi ^te?n Ven l 9 „ may H IS ° be emP ' 0yed f ° r determl ™S which bind to the receptor. 9 

of the pr e ?jn Xeln on T « ' °' deteCt ' n9 eXpreSSi0n °' a G -e rateln *«"•«"• receptor polypeptide 

. =1 mmmmm 

2 IS nrl/„f , '"T.'' 0n 3,30 Pr0ViC,eS 3 method for ,d8nt,f y in 9 rece P tor s related io the recepto polypeptides 

h!f!!l JaaZa? 1 * °' me ? eneS be US9d 38 3 W* 3 " 0 " P robe f °-- a cDNA library to isolate other genes which 
St this S ar^nf f'^n '° ^ ^ °' ^ PreSent inV9n,,0n ' 0r Which have "lologica. £w^Sb2 

Ihl ^ f „ - aSeS ' Praferab,y at least 30 bases and ™ st P ref ^ably at least SO bases <HLe T^e 

An exarnp eSr s cZn ^t 9 h t=r presen, " ,, ' ent ' 0 " incl "<*ng regulatory and promoter regions, exons and introns. 
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n a functional assay system (e.g., colorimetric assay, expression on MacConkey plates, complementation experiments 
1 re f p,0 r de,,C ' 6nt f ain of HEK293 ce " s > « yet another means to verify or identify mutations. Once 3 
™„« 'dent.fied, one can then screen population for carriers of the "mutant" receptor gene 

[0109J manuals carrying mutations in the gene of the present invention may be detected at the DNA level bv a 
' mTV ? Nucleicac,ds used ,or dia 3 n ° s « may be obtained from a patient's cells, including but not limited 

to such as from blood, unne, saliva, tissue biopsy and autopsy material. The genomic DNA may be used directly for 
ot !° ™,T ay am P |ifi9den zymatically by using PCR (Saiki, et al.. Nature , 324:163-166 1986) prior to analysis 
RNA or cDNA may also be used for the same purpose. As an exampleTPclfprimers complimentary to the nuclete 
ac.d of the instant mventJon can be used to identify and analyze mutations In the gene of the present invention For 
example, deletions and insertions can be detected by a change in size of the amplified product in comparison to the 
normal genotype. Po.nt mutations can be identified by hybridizing amplified DNA to radio labeled RNA of the invention 
or alternatively, radio labeled antlsense DNA sequences of the invention. Perfectly matched sequences can be distin- 
guished from m.smatched duplexes by RNase A digestion or by differences in melting temperatures. Such a diagnostic 
would be particularly useful for prenatal or even neonatal testing. 
. [0110] Sequence differences between the reference gene and "mutants' may be revealed by the direct DNA se 
quencmg method. In addition, cloned DNA segments may be used as probes to detect specific DNA segments The 
H^r? 1 I i ! 9rSatly ennanced whon combined with PCR. For example, a sequence primer is used with 

double stranded PCR product or a single Stranded template molecule generated by a modified PCR. The sequence 
determination is performed by conventional procedures with radio labeled nucleotide or b an automatic sequencing 
procedure with fiuorescent-tags. s 
[01 11] Genetic testing based on DNA sequence differences may be achieved by detection of alterations in the elec- 
trophoretic mobility of DNA fragments in gels with or without denaturing agents. Sequences changes at specific loca- 
t.ons may also be revealed by nucleus protection assays, such RNase and S1 protection or the chemical cleavage 
method (e.g. Cotton, et al., PNAS, USA . 85:4397-4401 1 985). 

[0112] In addition, some diseases are a result of, or are characterized by changes in gene expression which can be 
detected by changes ,n the mRNA. Alternatively, the genes of the present invention can be used as a reference to 
identify individuals expressing a decrease of functions associated with receptors of this type 

[0113] The present invention also relates to a diagnostic assay for detecting altered levels of soluble forms of the 
G-proe.n chemokine receptor polypeptides of the present invention in various tissues. Assays used to detect levels of 
the soluble receptorpolypeptides in a sample derived from a host are well known to those of skill in the art and include 
radioimmunoassays, competitive-binding assays 1 . Western blot analysis and preferably as ELISA assay 
[0114] An ELISA assay initially comprises preparing an antibody specific to antigens of the G-protein chemokine 
receptorpolypeptides, preferably a monoclonal antibody. In addition a reporter antibody is prepared against the mon- 
oclona antibody. To the reporter antibody is attached a detectable reagent such as radioactivity, fluorescence or In this 
example a horserad.sh peroxidase enzyme. A sample is now removed from a host and incubated on a solid support 
e.g. a polystyrene dish, that binds the proteins in the sample. Any free protein binding sites on the dish are then covered 
V .r C !i . J 3 non - s P acific P r °tei" such as bovine serum albumin. Next, the monoclonal antibody is incubated 
n the dish dunng which time the monoclonal antibodies attach to any G-protein chemokine receptor proteins attached 
to the polystyrene dish. All unbound monoclonal antibody is washed out with buffer. The reporter antibody linked to 
horseradish peroxidase is now placed in the dish resulting in binding of the reporter antibody to any monoclonal antibody 
bound to G-protein chemokine receptor proteins. Unattached reporter antibody is then washed out. Peroxidase sub- 
strates are then added to the dish and the amount of color developed in a given time period is a measurement of the 
amount of G-protein chemokine receptor proteins present in a given volume of patient sample when compared against 
a standard curve. 3 

[0115] The sequences of the present invention are also valuable for chromosome Identification. The sequence is 
specifically targeted to and can hybridize with a particular location on an individual human chromosome. Moreover 
there is a current need for identifying particular sites on the chromosome. Few chromosome marking reagents based 
IT f a ™? U T C l data <repeat P 0| y m< "PWsms) are presently available for marking chromosomal location. The map- 
n In! I" chromosomes according to the present invention is an important first step in correlating those se- 
quences with genes associated with disease. 

th" nMA B 1 efly ' sequenoes can be ma PP ed to chromosomes by preparing PCR primers (preferably 15-25 bp) from 

he oenomi^ rZ Ut rn ** T* * UMd '° ^ prim9rS that do not s P a " more < han <>". in 

™ ,?„ k ; com P"«*' n 8 «™ amplification process. These primers are then used for PCR screening of 

r!Zl V , £ COntainin 9 individual human chromosomes. Only those hybrids containing the human gene cor- 
responding to the primer will yield an amplified fragment. 

mn.IL T P ' n9 ° f somaticce " hvbrids is a ra P id Procedure for assigning a particular DNA to a particular chro- 
n.„T i f 8 PreSSnt inVenti ° n With the Same oli 3°n"cleotide P^ers, sublocalization can be achieved with 
panels of fragments from specific chromosomes or pools of large genomic clones in an analogous manner Other 



11 



EP1 146 122 A2 



H J" Similariy be US6d 10 ma P t0 its ^romosome include in situ hybridization prescreenina with 

V" hybnd,zation < FISH > »' * 'ON* <='one to a metaphase chromosomal spread can be used 
to prov.de a prec.se chromosomal location in one step. This technique can be used with cONA i shon as 50 or 

g^mon- P^Z^SS""" 8, V6rma 61 ' HUman Chr ° mOSOnleS: 3 ManUa ' °< ^ ^rPer 0 
on 1 thi ,h?„ n r 3 Sequenca K has been ma PP ed t0 a P^ise chromosomal location, the physical position of the sequence 
Mendel ™u T*"" ^ map data " Suoh data ar ° *un4 for example in V Ss ck 
> tTonshS ba^„„ a "„ aVailab,S ° n Wne thr0U9h Johns H °P Wns Univerei, y We'ch Medic* t^rnS- 

• ^ " SC f Sary t0 detemline the differences in the cDNA or genomic sequence between affected and 

ill, megabase mapping resolution and one gene per 20 kb) 9 

[0122] The polypeptides, their fragments or other derivatives, or analogs thereof, or cells expressina them can h« 
a^die^ 

fral^ ,l P T ,nVant,0n a ' SO inC ' Ud6S Chimeric ' « in 9'e chain, and humanize Jfcodto. 2 Fab 

^SZ^^SST Vari ° US kn ° W " - - ^ - -d^r ^ 

JSL il^^^J^^^T^ COrre8 P° ndin 9 <° a -"—e of the present invention can be 

and the E?V hv^d^fl q h ' . ^ ^ h V bridorna technique (Kozboretal., 1983, Immunology Today 4:72) 
boTs'an^ - 1«. ><> Monoclonal Jl 

rolfi TeChn ^ ue ^ descri °ed for the production of single chain antibodies (U.S. Patent 4 946 778) can be adaoted 
be'uTed to ZL? amib °H l ° immun °9 enic P°*P-P«* P^ucts of this invention. Ateo^anscenic mS ^ 
raiSf th P h , umani2e <l antibodies to immunogenic polypeptide products of this invention * 
[0126] The present invention will be further described with reference to the following examples howevar it i, r„ h . 

aTb^etr Pre38nt inV9nti0n ' S " 0t ,imi,ed t0 SUCh A " P- or ^-TE^'iyfi 

ll^^ZlT 310 UnderStandin9 ° f ' he — "P- certain frequently occurring methods and/or 

So nL^mTf ^ desi9nated * a ,ower case P P^eded and/or followed by capital letters and/or numbers The 
« n^H? , S T e ' ther comm ercially available, publicly available on an unrestricted basis or can be con 

slrihtd bl ! P ' aSmidS in aCC ° rd With Pub "' shed P^edures. In addition, equivalent plas mids to those de- 

fn,l, da ^ knownintheartandwil "'e apparent to the ordinarily skilled artisan 

[0129] Digestion- of DNA refers to catalytic cleavage of the DNA with a restriction enzvme that acts oniv a t rart^n " 
co e nZrrf th : DNA - H 7h t"*« restricti °" «W used herein are conJ^S^^IS^^ 
cond tions, cofactors and other requirements were used as would be known to the ordinarily skilled I artisan For ™ 
lybcal purposes, typically 1 u.g of plasmld or DNA fragment Is used with about 2 units of enzyme i 2«S^| of 
ITZZZT Tr ° f iSOlaUn9 ° NA fra9mentS ,0r P' aSmid construction, typically sTso ug o, DNA a™ digested 
^^^^^^ 

d 0 e ; 3 ^fT=c a ^T^ 

Sd^st^ h Sithe H 3 Sin9, ° Stranded PO'ydeoxynucleotide or two com pl ementa,y polydeoxy- 
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w 



IS 



20 



25 



30 



r S n-. n ^ tiC -?" 9 ° nUCle0tid9 Wi " " gate ,0 3 fra9ment that has not been dephosphorylated 

\r^L„ T ,0n l re t0 thS Pr °° eSS °' ,0m,lng P hos P h °d'ester bonds between two double stranded nucleic acid 
fragments (Man,at.s, T., et al„ Id., p. 146). Unless otherwise provided, ligation may be accomplished usino Renown 

21 a yir SS , T" - Stated> trans,orTT,atlon was Permed as described in the method of Graham F and Van 
der Eb, A., Virology. 52:456-457 (1973). 

Example 1 

Bacterial Expression and Purification of HOGNR10 

[01 34J The DNA sequence encoding for EDGNR1 0, ATCC # _ is initially amplified using PCR oligonucleotide orime™ 
corresponding ,o the 5' and sequences of the processed HOGNR1 0 protein "minus the sign* SSTSS^a* 

?MGTGTCA 3 7ZF P ™* 5 ' Wuctoodd. primer has the sequence 5' CGGAATTCCTCCATGGATTAT 
st^nJfrlm , h !T EC0RI raStriCti0n 0nZyme site,ollowed °V 18 nucleotides of HDGNR10 coding sequence 

TCCTCA^A^GCCCACAGATAT 1 ^' T° °' ** Pr0CeSSed Pr ° te,n C ° d ° n - ^ * Se '™°° 5 ' cIgAAGCT 
oSS^fS52SS2 C ° n xT S COmp,ementa ^ se< l uences to » Hindlll site and is followed by 18 nucle- 
otides o HDGNR10 coding sequence. The restriction enzyme sites correspond to the restriction enzyme sites on the 

r 3 il" TT r t0r PQE " 9 < Q,a 9 en - lnc - 9259 Avenue. Chatsworth. CA. 91311). pQE-9 e^des an«b,o!c 

ngs^^ 

•ng srte (RBS). a 6-His tag and restnetton enzyme sites. pQE-9 was then digested with EcoRI and Hindlll The amolified 

the RBS The ligation m,xture was then used to transform E^coji strain M15/rep 4 (Qiagen, lnc ) by the procedure 
descry m SambrooK j „ a| Mo(ecu , ar c|onjng: A ^—j- Mgnua P Spring Labo^i^PrLsTg^T 
M 15 /re P 4 contains multiple copies of the plasmid pREP4. which expresses the lad repressor a^ ^so confers kan 
rS : eS T' anCe <Kanr) ' TranS,0mla ' ltS are * 'heir ability to grow on LB pL^ lpMV^^Z 

the de^ldcon^nTr 8 eCt0d ' P ' aSmid ° NA W3S iS0 ' ated and COnfirmed * restric ^Q n analysis. C^TSZZ 

ml! .Sn^^T rZ" 1 r mi9ht ( ° /N) " qUid ^ i0 LB m8dia ^PP^ted ">* both Amp (1 00 utf 
ml) and Kan (25 ug/ml). The O/N culture is used to inoculate a large culture at a ratio of 1:100 to 1 250 The cells were 

to^pt 1 3 COnCentration of 1 mM - ,PTQ induces ^ inactivating the iJ^re^'d^ng^SSLiZ 
th^ ■? expr ! SS '° n - Ce " S WSre 9r0Wn an extra 3 to 4 hours - Cella ™° *en har/ested by cenMugation 
was SE" r r,niJ Z , ed in h the h Cha0tr °P ic a 9-t 6 Molar Guanidlne HQ. After clarification. so.ubLed EDGNR1 0 
was punfied from this solution by chromatography on a Nickel-Chelate column under conditions that allow for tiaht 
fending by proteins containing the 6-His tag. Hochuli. E. et al., J. Chromatography 411177- M (19M) HDGNRio 

i? k T . Phosphate. 10 mmolar glutathione (reduced) and 2 mmolar glutathione (oxidized) After 
incubation ,n this so.ut.on for 12 hours the protein was dialyzed to 10 mmolar sodium phosphate. l ° X,C "" d) - Aft8r 

Example 2 

Expressio n of Recombinant HDGNR10 in COS cells 

■ ™° f XP T Si ° n ° f P(aSmid ' HDGNR1 ° HA is derived from a v**" pcDNAI/Amp (Invitrogen) containing 1 ) 

[0136] The plasmid construction strategy is described as follows- 
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Example 3 

Cloning and expression of HDGNR10 usino th» h a c u | 0Virus exprBSslnn ay atam 

[0139] The 5* primer has the sequence 5' CGGGATCCCTCCATGGATTAt rAArmTrA o. 

plate and 1 ml of Grace s msect medmm supplemented with 10% fetal calf serum was added. The plate was pm 
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30 



35 



40 



45 



back into an incubator and cultivation continued at 2T>C for four days 

, : the user's gu.de for ,nsect ce.. cu«ure and oacu.oviro.ogy distributed by Life TUto^TjS^^ 
E!2„, !Tp ^^If ' Seria ' am °"' *" vinJSes ware added to lha <*«•. blue stained plaques were picked with 

Example 4 

Expression via Gene Therapy 

approximately „!«», ,„ ptoa ,„ „, ^ ^ ^""^ VJ^ e * , » 

[0150] pMV-7 (Kirschmeier, P.T. et al DNA 7 21Q-?«5 /iqaai fiani^n k» *u« i 

ITtnX J !!?"* enC ° din9 3 polypeptide °' the P rese "t invention is amplified using PCR primers which correspond 



15 



EP1 146 122 A2 



SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Li, ET AL. 

(ii) TITLE OF INVENTION: Human G-Protem Chemokine 

Receptor 

(iii) NUMBER OF SEQUENCES; 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: CARELLA, BYRNE, BAIN, GILFILLAN 
, av _„„ ^ CSCCHI, STEWART & OLSTEIN^' 

(B) STREET: 6 BECKER FARM ROAD 

(C) CITY: ROS ELAND 

(D) STATE: NEW JERSEY : 

(E) COUNTRY: USA 

(F) ZIP: 07G53 

(v) COMPUTER RSADABLE FORM- 

(A) MEDIUM TYPE : 3.5 INCH DISKETTE 

(B) COMPUTER: IBM PS/2 

<C) OPERATING SYSTEM: MS-DOS 
(D) SOFTWARE: WORD PERFECT 5.1 

<vi) CURRENT APPLICATION DATA- 

(A) APPLICATION NUMBER: 
(3) FILING DATE: concurrently 

(C) CLASSIFICATION: - 

(viz) ATTORNEY/ AGENT INFORMATION- 

(A) NAME: FERRARG, GREGORY ■ D 

(B) REGISTRATION NUMBER: 36 ij 4 

(C) REFERENCE /DOCKET NUMBER: ' 325800* 

(viii) TELECOMMUNICATION INFORMATION * 

(A) TELEPHONE; 201-994-1700 

(B) * TELEFAX : 201-994-1744 

<2) INFORMATION FOR SEQ ID NO : 1 ; 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 1414 BASE PAIRS 
(3) TYPE: NUCLEIC AC1E 

(C) STRANDEDNESS: SINGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE : cDKA 

(XL) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

GTGAOATGGT GCTTTCATGA ATTCCCrCM ZA^GZ^ GCTCTCCATC TAGTGGACAG « 
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GGAAGCTAGC AGCAAACCTT CCCTTCACrA CGAAACTTCA TTGCTTGGCC CAAAAGAGAG 120 

TTAATTCAAT CTAGACATCT ATGTAGGCAA TTAAAAAC CT A7TGATGTAT AAAACAGTTT 180 

• GCATTCATGG AGGGCAACTA AATACATTCT AGGACTTTAT AAAAGATCAC TTTTTATTTA 240 

TGCACAGGGT GGAACAAG ATG GAT TAT CAA GTG TCA AGT CCA A^C TA~ GAC 20, 
Mec Asp Tyr Gin Val Sec Ser Pro lie Tyr Asp 

ATC AAT TAT TAT ACA TCG GAG CCC TGC CCA AAA ATC AAT GTG AAG CAA 339 
Ha Asn Tyr Tyr Thr Ser Glu Pro Cys Pro Lys He Asn Sal Lys 

ATC GCA GCC CGC CTC CTG CCT CCG CTC TAC TCA CTG GTG TTC ATC TI~ 3*7 
He Ala Ala Arg Leu Leu Pro Pro Leu Tyr Ser Leu Val P^a lie Si 

GOT TTT GTG GGC AAC ATG CTG GTC ATC CTC ATC CTG A^A AAC TGC 
Gly Phe Val Gly Asn Mec Leu Val He Leu lie Leu lie £n 

AGG CTG GAG AGC ATG ACT GAC ATC TAC CTG CTC AAC CTG GCC ATC TCT 
Arg Leu Glu Ser Mec Thr Asp lie Tyr Leu &u Asn Ala lie IeT 

GAC CTG TTT TTC CTT CTT ACT GTC CCC TTC TGG GCT CAC TA 7 * GC^ Grr 
Asp Leu Phe Phe Leu Leu Thr Vai Pro Phe Tr? Ala His Tyr 25 25 

s a s si 25ss a si s: s s s s s s " 

ATC GAT AGG TAC CTG GCT ATC GTC CAT GCT GTG TTT GC** TTA AAA. err 
He Asp Arg Tyr Leu Ala He Val H,s Ala Val Phe 25 Leu Lys 25 

AGG ACG GTC ACC TTT GGG GTG GTG ACA AGT GTG ATC ir-r w /~ 

Arg Thr Val. Thr Phe Gly Vai Val Tta S ™ m tS S5 {£? " 

All SI? IT f f 3 I" CCA ^ ATC ATC "T ACC AGA TCT CAA AAA 771 

Ala Val Phe Ala Ser Leu Pro Gly Il« l le Phe Thr Arg. Ser Gin Lys 

GAA GGT CTT CAT TAC ACC TGC AGC TCT CAT 1 CCA TAC if— ra- 

Glu Gly Leu His Tyr Thr cy, Ser Ser £1 Phe Pro Tyr Ser Gin Tyr 



435 
433 
531 



319 
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ACT CIG CTT CM TOT CGA AAT GAG AAC- AAG AGG CAC AGG GCT GTG AGG 
Thr Leu Leu Arg Cys Arg Asa Glu Lys Lys Arg His Arg All vl? ^ 

CTT ATC TTC ACC ATC ATG ATT CTT TAT TT~ C-<" — r ( — r r*v* 

Leu He Phe Thr He Mec He Val Tyr j£; Leu Phe 25 Pro ^ 1011 

tf 7 CrC ^ ACC TTC CAG GAA TTC TTT GGC CTG AAT 

Asn lie Val Leu Leu Leu Asn Tnr ?ne Gin Giu Phe Phe Gly Lau j£n 

AAT TGC AGT AGC TCT AAC AGG TTG GAC CAA GCT ATG CAG G~G ACA GAG 
Asn Cys Ser Ser Sar Asn Arg Leu Asp Gin Ala Mec Gin vTl Thr* 

ACT CTT GGG ATG ACG CAC TGC TGC ATC AAC CCC ATC ATC TA" GCC -IT 

.hr Leu Gly Mec Thr His Cys Cys He Asn Pro He lie 25 JnT * 



9S3 
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GTC GGG GAG AAG TTC AGA AAC TAC CTC TTA GTC T"C TTC CAA AAC rar 

Val Gly oiu Lys Phe Arg Asu Tyr. Leu Leu Val Jke Gin Lys £S ' 1203 

-?I iff f** f 50 I3 C TGC A** TOC rCT T =T AIT TTC CAC CAA GAG GCT 1251 
xle Ala Lys Arg Phe Cys Lys Cys Cys Ser He P he Gin Gin Glu ill 

CCC GAG CGA GCA AGC TCA GTT TAC ACC CGA TCC ACT GGG GAG CAG GAA I5* a 
Pro Glu Arg Ala Ser Ser Val Tyr Thr Arg Ser Thr Gly Glu Gin Glu 

tie 12 Va! ify TGACAC3GAC ™X«*C TGGTGACCCA GTCAGAGTTG US4 

TGCACATGGC TTAGTTTTCA TACACAGCCT GGGCTGG3GG TGGOGTGGAA GAGGTCTTTT 1414 

(2) INFORMATION FOR SBQ ID NO:2- 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: AMINO ACIDS 

(B) TYPE: AMINO ACID \\ 

( C) STRANDEDNESS : 

(D) TOPOLOGY: LINEAR 

(ii) MOLE COLE TYPE: PROTEIN 

(xx) SEQUENCE DESCRIPTION: SSQ ID NO: 2: 
Met Asp Tyr Gin Val Ser Ser Pro lie Tyr Asp lie Asn Tyr Tyr- 
Thr Ser Glu Pro Cys Pro Lys lie Asn Val Lys Gin He Ala Ala 
Arg Leu Leu Pro Pro Leu Tyr Ser Leu vll Phe He Phe Gly Pn2 
val Gly Asn Met Leu Val He Leu lie ij n. Cys Gin ArJ 
Leu Glu Ser Met Thr Asp lie Tyr Leu Leu Asn Leu Ala He Ser 
Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trp Ala His Tyr All 
Ala Ala Gin Trp Asp Phe Gly Asn Thr Mec Cys Leu Leu Thr Gly 



95 100 ias 

ueu iyr ?ne lie Gly Pae Phe Ser Gly He Phe Phe He He Gin 

Leu Leu Thr He Asp Arg Tyr Leu Ala He Val His Ala Val -Phe 

125 



He Thr Trp Val Val Ala Val Phe Ala Ser Leu Pro Gly He 111 



Ala Leu Lys Ala Arg Thr Val Thr ?h* Gly Val Val Thr Ser vll 

Val Ala Val Phe Ala Ser 
Phe Thr Arg Ser Gin Lys Glu Gly Leu sll Tyr Thr cys Ser sir 
His Phe Pro Tyr Ser Gin Tyr Gin Phe Tr| Lys Asn Phe Gin Thr 

185 19 C 1Q5 

Leu Lys lie Val He Leu Gly Leu Vai Leu Pro Leu Leu Val Met 
23< ? 205 210 
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val lie Cys Tyr Ser Gly He Leu Lys Thr Leu Leu Arg Cvs Aro 

215 220 225 

Asn Glu Lys Lys Arg His Arg Ala Val Arg Leu lie Phe Thr II- 

230 235 240 

Met He Val Tyr Phe Leu Phe Trp Ala Pro Tyr Asn He Val Leu 

245 250 255 

Leu Leu Asn Thr Phe Gin Glu Phe ?he *Gly Leu Asn Asn Cvs Se- 

260 2fi 5 270 

Ser Ser Asn Arg Leu Asp Gin Ala Met Gin Val Thr Glu Thr Leu 

Gly Met Thr His Cys Cys lie Asn Pro lie lie Tyr Ala Phe Val 

Gly Glu Lys Phe Ar| Asn Tyr Leu Leu Val Phe Phe Gin Lys His 

lie Ala Lys Arg Phe Cys Lys Cys Cys Ser He Phe Gin Gin Glu 

320 - 32 5 Tin 

Ala Pro Glu Arg Ala Ser Ser Val Tyr Thr Arg Ser Thr Gly Glu 

3 35 340 iic 

Gin Glu He Ser Val Gly Leu " 
350 



Claims 

1 . A polynucleotide comprising a nucleic acid selected from the group consisting of: 
ch^^ 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO- 2- 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR10 done in ATCC Deposit No 971 83- 

in ^7 P o a r .eex* G " protain chemokine raceptor poiypeptwe enc ° ded ■* *° 

S to"T' C enCOd ' n9 matUre ^ ° f G " Pr ° tein Chem ° Wne r8Cept0r P°'yP^e of any one of 

2Z£S£i^ m Z^^ 90% or 95% id8ntical to tha — 

(g) a nucleic acid at least 90%. 95% or 97% identical to the nucleic acid of any one of (a) to fri- 
th) a nuc.e,c ac,d encod.ng a soluble fragment of the G-pro.ein chemokine receptor polypi^ of any one of 

i^tf^ 

(j) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of (a) to 

; r nu 2?H g : r apab,e of bindin9 a " gand of the human G -p ro, ' in <*™°"»* Si 

Z ol U :^ 9 % 3 0 7 9 " 50 C ° nt, ' 9U0US 3CidS ° f G - Pr0tein ^^^-eceptor of any 
SeS^ 

kss tt&^^zxr acid encodea a poiypep,ida or fra9ment 

(n)me nucleic acid of any oneof (a) to (m), wherein said nucleic acid does not encode a N-terminal methionine; 
(o) the nucleic acid of any one of (a) to (m). wherein said nucleic acid encodes a N-terminal methionine; 

or the complementary strand of any one of (a) to (o). 

The polynucleotide of claim 1 ; wherein said polynucleotide is DNA, RNA, cDNA or genomic DNA. 
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3. The polynuc.eo.ido of claim 1 , wherein said po.ynucleot.de is doub.e stranded or single stranded. 

4. The polynucleotide of claim 1 fused to a heterologous polynucleotide. 

5. The polynucleotide of claim 4, wherein said heterologous pofynucleot.de encodes a heterologous polypeptide. 

6 - SKS^^SSS - hetero, ° 9 ° US T* * *~ * 3 G « — - -ptor 

7- The poiynucleotide of any one of claims 1 to 6, wherein said polynucleotide h immobilized. 

8. The polynudeotide of any one of claims 1 to 7, wherein said polynudeotide is labeled. 

9. A vector comprising the polynucleotide of any one of claims 1 to 8. 

10. The vector of Calm 9. wherein said polynucleotide Is operably associated wrth a regulatory sequence. 

11. A method of producing a host ce.. comprising genetica.* eng.neering ce..s with the vector of claim 9 or 10. 

1 2. The host cell produced by the method of claim 1 1 . 

13. A host cell comprising the vector of either claim 9 or 1 0. 

14. Ahost cell comprising the polynucleotide of any one of claims 1 to 10. 

15 ' re^ato^ 

1 6 ' 2 Cos or S ce.[° 1 * Wher ° ,n ^ ~ * 3 «*■ —,ian 

1 7. A probe or primer comprising the comp.ementary strand of a member selected from the group consisting of: 

(a) a polynucleotide encoding at least 50 contiguous amino acids of the polypeptide as set forth In SEO mwn , 

(c) the polynucleotide as set forth in SEQ ID NO-1 • and 

or the complementary strand of any one of (a) to (d). 



20 



EP1 146 122 A2 




21 



EP1 146 122 A2 




22 



EP1 146 122 A2 




23 



BP 1 146 122 A2 




24 



